Evaluation of hepatic fibrosis is usually performed by histopathological examination of biopsies. However, this is an invasive and potentially dangerous procedure. Several studies have proposed serum biological markers of hepatic fibrosis. This communication evaluates the use of serum cytokines as markers of hepatic fibrosis in hepatitis C, schistosomiasis, and co-infection.
Fibrosis is the major cause of mortality and morbidity related to schistosomiasis and hepatitis C (Strauss 2001) . Microscopical examination of hepatic biopsy is the gold standard to stage fibrosis, however, it is an invasive procedure and is potentially dangerous. Thus, several studies have emerged in an attempt to develop non invasive methods to evaluate the stage of hepatic fibrosis (Myers et al. 2002 , Poynard et al. 2005 . The possible synergistic mechanisms present in the association between schistosomiasis and hepatitis C, and leading to severe hepatic disease remains unclear (Kamal et al. 2004) .
The main objective of this preliminar study is to evaluate if serum levels of cytokines can be used as biological markers to predict severity of hepatic fibrosis in schistosomiasis and hepatitis C as isolated diseases or co-infections.
The following groups were composed for the study: hepatosplenic schistosomiasis patients (n = 03), hepatitis C patients (n = 23), and hepatitis C plus hepatosplenic schistosomiasis patients (n = 11). Hepatic biopsies, ultrasonography, stool exams, and blood tests for biological markers of fibrosis were performed. All patients were tested for HIV, hepatitis B, and antibodies against hepatitis C virus.
Diagnosis of hepatitis C patients was confirmed by detection of viral RNA (Zeuzem et al. 1994 ) and genotyping (Stuyver et al. 1996) . The serum levels of interleukin (IL-13), tumor necrosis factor (TNF-α), and transforming growth factor (TGF-β) were detected by ELISA (enzymelinked immunosorbent assay) kits supplied by R&D Systems Inc. Minneapolis, MN, US, following the instructions of the supplier. Statistical analysis was conducted using ANOVA and significance was assumed for a p value < 0.05.
We compared the IL-13 serum levels between groups, but the differences were not statistically significant (Fig.  1A) . In contrast, the levels of serum TNF-α were significantly higher in the co-infected group in comparison to the hepatitis C group (p = 0.001) or the central group (p = 0.003, Fig. 1B ). In addition, schistosomiasis patients showed higher TGF-β serum levels than the co-infected patients (p = 0.05, Fig. 1C ).
Few data are available about the immune response of patients co-infected with hepatitis C and schistosomiasis. IL-13 is considered to be the major fibrogenic mediator in murine schistosomiasis and recent studies in humans associated high levels of this cytokine with the development of more severe hepatic fibrosis (Ribeiro- de-Jesus et al. 2004) , although this was not corroborated by our results, perhaps it may be due to the reduced sample size. Some studies have established a correlation between TNF-α serum levels in hepatitis C patients and the degree of liver inflammation while TGF-β serum levels were correlated with liver fibrosis (Neuman et al. 2002) . Other studies showed that schistosomiasis may downregulate the stimulatory effect of hepatitis C virus on Th1 cytokines and this may lead to chronicity of hepatitis C infection in co-infected patients (El Kady et al. 2004 ). However, our results showed that serum levels of TNF-α, a Th1 cytokine, were significantly higher in the co-infected group than hepatitis C group. Furthermore, schistosomiasis patients showed significantly higher serum levels of TGF-β, a known mediator of fibrosis, than co-infected patients suggesting that TGF-β, is downregulating the production of TNF-α.
As the literature on this subject is relatively scarce, this preliminary study contributes to a better understanding of the immunological mechanisms, fibrogenic process, and biological markers. These results suggests that immunoregulation of schistosomiasis-hepatitis C co-infection is different as far as the diseases are analysed separately.
